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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a polyimide precursor suitable for a high- 
definition high- sensitivity photosensitive material which enables a short-time 
development with a water soln. and hardly causes swelling in exposed parts by adopting 
a specific molecular structure. 

SOLUTION: This precursor has repeating units represented by the formula (wherein R1 
is a 4C or higher tetravalent org. group; R2 is a tri- or tetravalent org. group having an 
arom. ring; R3 is a monovalent org. group; A is a monovalent acidic group; and n is 1 or 
2) and a wt. average mol. wt. of 10, 000-200,000. Having acidic group(s) A in its 
structural unit, the precursor before curing dissolves well in a basic water soln. and can 
easily be developed with a basic water soln. Acidic group A is selected from among 
sulfo, sulfinic acid, carboxyl, and hydroxy! groups. When group R3 is photosensitive, this 
precursor can be a negative-type photosensitive polyimide percursor which cures by 
the exposure to light. 
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H 3 C >5Hj 




Cft4> 



[0035] ifc, &14»A#??ftl,ftt>£gigLi|i{i 
T**. tA>0d£. TiE«ti»5£S* Ub7) . 



30 



Ut8) . fciO* (<t9) KtptfS. &*J, 

[0036] 
[<fc7] 



xx. w.m. 

XXtXCk . xx°tx . 

' t 

xxtxcx xx c< ^tx 

XX. JOrfX ,xxr . 

XXOXX . jOr°lX . 

xHJtX XX-StX 

* ♦ 

XXGna— XX c< ^tX 

Kb 8] 



(15) 

■ 

CH 3 

r 

CH 3 H3C 

-(CH a >, -^1— o — ^i— (CH,),- n*v 

CH 3 H 3 C 
CHs CH, 
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[0 03 9 ] ^fPJ©* U A 5 FIWBflt©— «3S (ft 20 -,0'#te©fe(D, gfc«> ^7 x -.U'X.'U *>#*§©& 

Tiaititsci¥ at 3 ) (c^if s. [oo40] 
©-r^r©R 1 ^(ilD-c*->r4>«J;< . s&saSR 1 *^ [ffc3] 
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XX. XrtX .XCC. 





CH 3 

r 
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-ex 



! I 

— CH a CHCHCH a — 



[004 1 ] *m!fiO# V A 5 FSWW*©— MS «k 

i) fc.to* «k2) <c*i>?. r 3 « xwwim&n * 

)l>m^<DR'<D1fe-&ijS3.Z?)U&'&-C$>Ztctb, A*ls 
[0 04 2] &*s. ^4KD-r^.r<DR 3 *5[g)(;r*o 

mtvxa. «*.«. TiB-jKs: ats> tctoasn 
^.w^a^^o. ccd-iksc ({k5> -ea;*ftss<z>5 
^ © 2 a «_k*«»fiE u x i> £ t> . 

[0043] 

Uk5] 



(<fc3) 



40 



R« O 
Rs-t=i-ii-0-Rfi 



<<b5) 



[0 044] (tctcL, R 5 . R s fcJ:0*R'«, TfcfPt. 

<> *#«:. Tie^s: wke) Kj^atsftswtss 

[0 04 5] 
HbB] 



(18) 
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H 



H-C=CH -C-0-CH 2 CH 2 - 
O 



H-U H J 



C-0-CH 2 CH 2 - 
O 



[0 04 6 ] R'©— » ( 1 0*JU%«±i-r^Ci*J 

^ v 7*p n - c ©* u w 5 vmm 

[0047] ±i!iL/fc J: "5 #1^©* ^ 5 KhuH 

* y ^ $ KStrig^fifiSti©. * y 5 FitufB&JiW©f& 20 

[0048] *^BJ©#y J 5 Ffulg&fflf&BMi. _hfB 
-835*3* «b2 4) ©t,vfftfr©5£«:j:fm;?ft£il&I 

uti{irf»6fr&. ~>D+tf>#^*wrs^yT5 pat 

*^*fC«t#g*Ll>. C©^P*-y->^rtf 'JT 5 F* 

CH3 CH3 
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CT (E*I£KK) «J«a<>J(f«N»tt*«^C4{cSJi* 
^•5. CCD^a+-y>#*S?rWr.5>^yT5 KMtt. 
&*$j*Jj:y^T 5 >©— 7^*/c«jK^«:->P+-y- 

>#ft£WT&4b^a>6£j&-rsc£#-c££ 0 

[0 049] ##&BJ!©# y 5 

*-y>^r* y r 5 F$©^fr«tt. ^«tt=&^± 
abi) raisnsaBEu^tti^rr* (-r&fefc. m 

14S A^W) * y A 5 KflNHt 7 0-99 SSSPK*f 
U 1-3 0M»itSCi3jJa*H>. 
[0 050] JSC*. (lb 2 4 ) fecfcO' «b2 

5) (cfeysR't*, ±ai©-«5^ «bi) fccttf «b 

2) {CtoWSR^EIttT?**. 
[0 05 n-«K» «fc2 4) fc*»tt*R"«. fo 

fts#y-f 5 FUt©««*$te. w» fccto'g«i4© 

icm-fz. ^*©-r^-r©R ll ^iUDt?*o-c 
S^S»R ll *5^*oc^ao-ri^rfeJ:^ 0 

[0 05 2] 
[<b2 6] 



CeH 5 CeHs^I^. 



CH 3 



(^26) 



[005 3 ] Sfc. -*WW (ft2 4) KfcWSR 

11 tt. ^p*-y->#ts^wrs2fiB©wts*-c*«5. IE 
<bur»?>n*jKy-f 5 FMoSWRtt. BUM*. fcJ: 

«b2 7) (c^if?> 0 ttfe. ^T-cf©T-<r©R ,J *5|si 



40 0-c*oTfcJ:<. 

[0 054] 
[<b2 7] 



(19) ftfflW- 1 0-95848 

35 36 
CH3 CH3 

— (CH2):rSi-o-Si-{CH2)3 — 
CH3 CH3 



CCH 3 CH3 
jpO-CHz-Sf-O-Si-CHa-O-rj^] 
* ch 3 ch 3 



/CH3\CH 3 
— (CHzJjf Si-0-)Si-{CH2)3 — 

\CH 3 /CH3 
n 

nli2~12©«»-ea&*) 

~<ft27) 

[0055] -m&Wt Ut2 4 ) fc<fcO' Ut2 5 ) CCfc 20 3£tfSS;W£ U». ^*©T-<T<DR ,1 *S|^ 

&S*^t?2«D*r*l«-Ci&<3. mtf. ±iEtft®5£8¥ [0 056] 

«t7) fcj:t>- <{t9) ^ TSB8K&5£# «b3 6) CC Ub3 6] 



1 



(20) 
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CH 3 

# 



J-CH 2 CHr-0 — j 



CH 3 

» 



CH 9 CH, 



H 3 C 



CH 3 



«t36) 



[0 0 5 7 ] *mw<D®dm& im s mmwum 

*y> % -<>y^^ y 3. 5 -fcfX (^x^;l/T ^ 

5-trx (^W7^^>^'Jf» - N-^^;b 
-4-fc'^UF>, 3, (^xW^O 
Z?V t» -N-x?;I/-4- tT^'J F>, 3, 3' - 
#;U#x;bfc*x (7 -^x^;l/7 S £vy> % 
7^ tr>^ h^r/^ix- K 2 l - [ 4 - 

- 1 2, 4-^y^;l/?-*+1f> 2, 4 
-^x^;U^:*++r> 2, 4 -i>4 y^PWf 
^*1f>h>, 3. 5 -y^^U^***> 3. 

- + ^ ^^P/O- 1 - 



2-^ha7Wl^>, 7>hPX 1. 2 -^>X7 
>h^ + y>, 1 -7x^;l/-5-^W7>- 1 H- 

*tf>T*y>, 3 -T*fe?;M > F-ik 2, 6 ->> 

(p -w?;i/7$ y-<>if;b) -4 
p-\+ify> v 2, (p-^^?-;i/T5^^>1f 
40 ;U) 2, 6 

( P -^x^mut* s -4-i3)\stf*?tsls9 
p^+if y > % 2, 6 (p -2/x^7 5 >"<>1f 
;U) -4 - fc Fa + ^^n-^+lf > >s 4, 6-^^ 
W-7-xf;l/7^^v'J>, 7 -^x^;l/TS y 
-4-y^W?'J>, 7-^x^7^-3 - (1 
?-;l/^>^/^ 5 yvvtv) f~?V>. 3- (2-** 
>y-f s ^/yji/) -7-^x^;UT5y^vy> % 3 

- (2 — 0^7^y^) -7-yx^75-/?7 

2 - (p-^w^^f y;W 
so try— 2 - (p-^^7^xf y^) +>y 



39 

2- (p -iof^JUT ^ U^> -3. 

[0 05 8] mmu. *mxo#v a s Fwigf* i o 

0««8WC»U 0. l-5 0SfiSI5E^*r5C:<h»S 
L<, 0. 3-2 0fifigp<t-TSC<b^, 36tC»$L 
t> 0 0. l-5 0MSSP(DffiH*3£iK*rS<?:, tf,®$** 

gents* Hffl«:«o^^K®s?:^-rs/c«), ytm 

x.tf, 4 ->>i^;UT 5 yif)K>7i- K 4 

K N-7xx;^^» 4 N-^^U-N-? *x;l/ 20 

y»jj/> 4 n- >t^?*~;i,) ^y-», 4- 

7F7aw-F) 4 h y^^a-ju^p^?>^*^ 

7F7pm-h) , ^^x'JX'J h-Jl/^h^^ 
it^ynU-K ^>^X'JXU h-;Uf- h ^ (3-^ 
ju^^h^otr**- h) , h»jy^D^x^>h>j 
WyjaU-'F, h »J^^d-;l/7*PA> h y 
ypu-K hyy^a^ji/x^>h»; (3-^;^7* 30 
h^'ab't^h) % ^>j?xyxy 
(3 -yjU^^h^Pf^*- h) , ^^'J3-;1/ 

^>7x-h k t -^Jl/^b**^ F+^W 
x-K t-7^;KW+^ha^>7x-h, t 

*7'p f;KW+^>7x- h % t - 7?)iis'<)i 
sr+wv^u-K v y t -7*)ib y^;i/^*v 
hy^y^-h, h y t-^ji/hy^;i/5r+->Kyy 

h % f h 7 t - 7^ ;l/f F 7^ i/fP^ 'J 40 
t-- K 2. 5-> 5 ^^;i/-2. 5-^(^>V^;u^ 
;u*+->) ^+1f>, 3. 3 \ 4, 4'-^F^(t- 
7f JKJ^+^il/^il/) ^y^/^i^^, 3, 
3 \ 4. 4'-f F7 (t-7;;KW + ^#x 
W ^>77x/>, 3. 3 \ 4, 4 '-T^h^ (t - 
^+->;U^;l/^^->^;U^\x.;i/) <>77 x y 2, 
6 (p -T^F-^>1f;U) -4-fc fp + ^>^p 
•^*i^>, 2, 6 (p-T2/F^>1f;l/) -4- 
^;U3i<+->^^P^+-y'y > v 2, G-is ( v-Tis F 
•^>1f;l/) 2, 6- 50 



#gj§¥ 10-95848 
40 

(p-T^F^lW -4-bKP + W^>^ 

p-^-y-y 3, 5 -2/ (p -ry f*<>iw - i 

-y^;l/-4-f^y F>, 3. 5 -i^ (p -Ti> F-^ 

>if;u) -4-e^yK>. 3, 5-»(p-?yK^ 

>1f;U) -N-7t^l/-4-txn*>, 3. 5-^ 
(p -Tt>F^>tfJb) -N--* h*^*ul/#x;l,-4 
-txiJKx 2. 6-5^ (p -TS'F'OlW -4 
-t: Fa + ^->^P-^*1fy>. 2. 6 (m-7^ 
F'OtfJl/) -4-^^+->^^P^*1f 2. 
(m-T^ F-^>1f^) -4-y h+S/S/^P-^ 
2, 6 - ^ (m-Tzs F^>tf^) -4-t 
Kn^^^Jk>^D^t^>, 3, 5 - ^ ( m - T 
i?K^O-!fJb> -N-y^;l/-4-f-^y F>, 3, 5 
(m-T^F-^OIf^) -4-fcT^y FX 3, 5 
(m-T^ F^>if^) -N-T-fe^^-4-b*^ 
y F>, 3, b-is (m-TS^F'OlW -N--* h 
+ >>M^-4-txijFX 2, 6-^(p-T 
yFy>t^»;r» -4-tFPt^^P^+f^ 
>, 2. 6-^ (p-7^Fy>t5 yf» -4-# 
Jl/tf^S/^D-Mr-tf"-/;/. 2. 6-^(p-T^F5^ 
>^^y^>) -4 -fc FP + ^^U^P^+lf y 
>, 3, 5 -S? (p -TS? F^»^*^ -N-j< 
W-4-t^'jF>, 4. 4' -IsTV K^7;l/P>, 
3, 3' -^T^F#Jl/P>, 3. 4' -t?TV¥iJfo 
4. 3* -^T^F/7^l/3>, 1, 3-v^xX 
2, 3-7'PA>F>Jt>-2- (o-T-fe^- 
;b) ;*-^>A v 1. 3-^x^-1, 2, 3-^P 
a'>FV*>-2- (o-n-7*at>W^l/) 
*->A, 1, 3-^7x^-1, 2, 3-7*nA>F 
y*>-2- {o-j*Y*l><i3)l>#~)V) **IsjU, 
1, 3-^x^-1, 2, 3 -yp^> h y 

2- (o-xFm^) t^A. 1, 3-^ 
7x^l/-l, 2. 3-7*aA>FiJt>-2 - (o- 
^<>V>f;l/) 1. 3 - v7x^- 1 . 2, 

3- 7 , P/OF'Jt>-2 - (o-7x^l/«^;l/ 
#*x;U) :*^>A V 1, 3 - tfX (p xX 

- 1 , 2, 3-7'P^>F Vt>-2- (o-^> 
^J4)\>) **rzsJ±. 1, 3-t^X (p-^F+^7xr. 
)V) -1, 2. 3-7'PA>Fyt>-2 - (o-xF 
^->^;b^x;U) ^^->A V 1- (p K^>7x^ 
;U) -3- (p-^-FP7 x^;U) -l. 2. 3 -y'VL 
^*>hy^>-2- (o-7x^W^>M^) 

[006 0] 7t:fi^9!j^J«, **?gc7)^y >T ^ FS9IB» 
lOOSSSPCC^L, 0. 1-5 0fiSSPie^3tt£C 

i*«iu<, 0. 3-2o««ako«affl«5S6cc»* 

0. l-5 0WBB©l8H*»Bi-r*i, SWi 
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-c i«s©fl:£*!*flic»"c*>&t»o. ®mzm-&o-c 
c o o 6 n s/c. ^HjoDj&fctt* y j 5 mmwisa. 

ji/^7* y u- f. 3-ji/i?Ti"; u 

-F. x^Uyi/y n-;l/i?T^ y U- K ^>£xy 10 
X y h-Jl/i^T^ "J U- F> F "M^P-Jl/^P-rO F 

UTf y u- F. -<>£xyx y f-juf yrd» U u- 

7> ?n-;l-7'a^'>f h 77? 'J b- f F5x? 

-Jl-yy £ i> y O- F . ^^^yya-^i" 

>#xyx y F-Ji^y^y u-F> F y^p-A- 
yp^o f yy y u- F. ^>^iy^ y F-;i/ F 
y^^yu— F, y^inyx'Jl-jKW^ 20 

u-F, i-7i?u>^'j a-n^y y u- h%f 

[0062] c<D^m^y-7-it. *mi<o# y 4 s 
KflWBf* 1 0 0 fiSSPKM o. i~ioo M«£-r 

SCiWSK, 3-5 0S*3P©ttH«S3&<C&& 

u». i~i oos«a$©*sH*iajtt-rs£. awi-r 

i«R©<k-64»*fflc»rt>ai>u. »«*S^orm» 30 
[0 0 6 3 ] &mi(D®dt®L# y 5 F%iBtMEJi&Bi 

fc y F>, N-7-fe^i/-2 - fa y K>. N 

i?JU-2 - fc"P y F>. N, N-^JJl'WATS 
F\ N, N-y^?;l/7-fe F75 F\ ^^;l/X.M^ 40 
->F\ ^fj'^l't^^'JTSK, N-7-fe?^ 
-£-^77'P^?^A, £o*?MM 5 #Vy 5* 

j?a<c«4 orw cfte>tt#&rffl^r*>ii 
t>u or^£c£&pjtfcr&&. c©*rt£ 
* y -y 5 Fwrffift©^/asi6rfflt^*ME** 
©s*»33-»*a:6©t*>j:< . xm»a># t J4 5 fh« 

#f ^x^l/-^ F>. 50 
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-®i«Stttcffle«*siaf s ttc»«BB-cs^ or o 
^y'a^^x^-^r-s^tticftns^tt^y 

[0 064] *^©^§/^->^fi)Wffi«. *^BJ 

©MS* y s FitulgttiKj&^m^r . 7 * f y v 
2^5 7 -/ JSffitc «fc 0 R|gJi&&©gMb8ift> & £ * y -Y 3 

[006 5 ] *^©^fl|/^->^^r«. * 

os>3ma^® ; £S#«!jS'jr^iior*iC^r <tu„ 
^Sj^J^^x^jcgsjnurfc^r^J;^,, 

[0066] mmi* y 3 FBa^jH^^^^s^ 
n-s. yxx©M©ffM«. yxxoiteg^i'tci&o 
fT9. «cte. fesja©jajitt> stes^fefr, *ffl^©@0 

dMK9(cJ:-3 rigger #-5. *63&»cab3^» 
±{c^ofcMig«:3tJ#«£^e>iajitor5j<y^5 FstrlE 

±IB3dtat«©*HK:te omciKiO. ±ai©M 
[0 067 ] O^K:. C©MMtC. ^©A^r->©7 

Ofc». <fi^*««E«:«fc?)*Jl*aJ*ilf»l»*or. 

Bfa©uu-7 c©js^xg». a 

[006 8] *«?|©«BB^'«*->3PflE»tt"Ct*. 9ft 

jgior^ ia»fek»«*ffl^4. ft*. iMii, tt 
»tt*S-rs*j8f»t-c*h»i. — «H©^b^ift©*»« 
rfej;<. 2«W«±©^t-&«i©*»«rt?*J:c». ttH 

%st±{b-^n©ttft». a^o . i~5o ss/ 

3a»WS^©IWft^*>6. 0. 1 
-3 0fiS/«S%t-ri>C4*5W^ Ol>. JQc*j. %flt 

^y-rs K«ngff©afj»tt%K*-r*A:«>. 

jn^y-;!/, 7"P^nV-jI/, V 7"P f^T^U 
N-y 2 - f P y F>. N, N-^^ 
JURATS K, N, N-^^7th7 5Kf®* 

[006 9] ±ie^Stt^b^j4 or«> ^d^tf, 7^ 

#U£M, 7JU*y±5K^S/c«7>*-'5A-C2f> 
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5 - yyf;i/7^ l — ^> 
£y-;k 6 - i/M ^)VT 5 V - 1 - ^ - Jk 2 

-^?-;l/75 2 1 -yp/\V-JW 3 

-is*^)\,T 5^-2. 2 l -7uj*s- 

Jk 2-^x^7^i*^-;k 3-^1/7: 
y-l-^a^v-;k 2 ->>>f v:/u f;l/7 5 
-/-Jk 2-is-n -y^)VT^ /x^-Jk N, N 
-y<>yjl/-2-7 5^x*y-;k 2- (2-S?^ 10 
^7$ yx h*^>) x£y-;k 2- (2 

h+^>) x^?/-;k 1 -^W^ 2 
-:/cm">/-Jk 1 ~iys.^)VT 5^-2 -zfUJ^S- 
;k N-y ^xjy-Jl/7^ N-x^L^^x £ 
y-;U7 5 > % N- n -^;bi/i$y-^7 5 N 
- t -^f;byx^/-ji/7^>, N-5^ yjl/^x£ 
y-;bT 5 >, 3-^x^;U7 5 -/- 1 , 2-^P^> 
^:*-;k h 'Jx^y-jl/7^, h y -Y v:/P^y- 
Jl/7^>, N-^^;l/X^y-;l/7^>, N -i^x 
£y-;U75>, N-n-^;H*y-;b75 N 20 
-t-^;i/x^y-;i/7$>, ^x#y-;kT5>, 
V7*nAV-Jb7 5 2 -75 y — ;k 3 

-7$/-i-7 , PAV-;k 4 -7$ y - i - zf& y 

-Jk 6-7$y- 1 -^^V-s-Jl, 1-75^-2 
-y'a^y-Jl, 2-7^-2, 2 1 - 

Jk 1-7^^^-^, 2-75 ^- 1 
-:/£y-;k N- (2-75 /x^W x£y~-;U7 
5>, 2-75^-2-^^-1, 3-^D^>^^ 
— ;k 2-75^-2-x^;l/-l, 3 - ?*U^*>>^ 
-;k 3 -75 y- 1 , 2-7*p^>^-;k 2-7 30 
5/-2-bFD=f^^;l/-l, 3-:/nrC>5/* — 

;k TK^fb^hy^A, *u<b*y>A % *BI<b7>* 
^a, , «BteK«^hy^A. a, 

*St7>*x^A, f h7^W7>^A-)tKP + 
^ f F^x^^xA-JkFP + ^F, irY^ 
^Pt'W^^A'JtFP + ^F, f-F^-fy^Ptf 
^7>^A«?tFP^>F. 7 5 y ^ ^ y -;k 2- 
7 5 yx^y-il/ 4 3-75^7'PMV-JK 2-75 
y^pAV-JK ^^;U7 5>, x^;l/7 5>, ^Df 40 
;l/7 5 ^V7'P fcf;U7 5 > v ^?;l/75>, Vs. 
^;U7 5 ^^*n tr;U7 5 ^y^PW? 

b U ^^iU7 5 h y x^;U7 5 >. MJ^Pt 
^7 5>, h y -{7 7^^1/7 5 >&££ffl(,>&C£# 
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[0 07 0] ^tCcfcoT^OfcUy-^ • a#-> 

^c^-cy>^{Ccto^or, 5m*ig$l*[&*-f 
;k x£y-Jk a v^pfcvu7;i/n-ji/, aau mm 
[0071] ±^cD^aocj:or^6n/cuy-7 • 

1 5 0°C^64 5 0°CS'r(DffiH^?>iS«n 

tcUBtvmm&m-? * c t cc j: o k *«h<d * y >r 5 f 

[0072] 
[MM] 

<mnw 1 > 

a. *y-f5 mmpto&m 

( 1 ) i^P7-/K(D^ 

2 0 0m 1 CDEH^P^^^^CC, 3, 3'. 4, 4'- 
tf^^^;l/f-h^^;l/^>Kz:M*^ (BP DA) 9. 
4 2e (0. 0 32^) . 2-bFP + ^x^M^ 
^yu-h (HEMA) 8. 32g (0. 064* 

>v) % fy^>5. 06g (0. 06 4*;u) , t-zf 

?)l*j7-a-)V0. 03g, N->f ^-2-b*P»J F 
> (NMP) 70ml £:A*l6 0 °CTfMS$'$~ Z> £ . 2 B$ 

9. 88g (0. 0 8 3^) *1 O^rfigTLfco * 

[0 07 3] (2) ^y>f 5 FtnBtt (*'J75 Ffx 

5IJCD2 0 0m 1 <DHoP^^X^CC s 3, 5 -^7 5 S 
^m#^4. 7 2gr (0. 03 1^), t?ys»5. 
06g (0. 0 6 4^) , t-^^l/^^^-^O. 
03g, N-y^-2-b'P'j F> (NMP) 5 0m 

i Ktxvy^^^}%m^mn^ifih do-c^r 
4«ot) . ±ib (i) rf#/c^^u7>r f^^ib$ 

1 y ? h;KD7k^JS:ALr. ffHiUc^y ^^ffiHXLT 
*-c2Sst<,>. x^ifcic^, ria^b^ ati 
6) ^"r^iEL#{4*wrs^y7 5 FBixw 

2 2 gf#?>n/c 0 C<D#y75 F»XXf;KDlIW 
^a^rGPC <y;b • ^-5x->3> • 

57-/-) -ca^u/cic^, *y*^u>&#-e44 

0 0 Otfto/Co 
[0074] 

Hbi 6] 
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CO-R 9 -CONH 
.1 



C0 2 H 




O 



NH 



/C0 2 CH 2 CH 2 OCOC-CHgN 
^ CHj h 
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at 1 6 ) 
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